4* rp a * ® 



US PCT 



(ft 8*, ftJ6tT8UUJSS40, 41*) 
(PCT18*. PCT«JUJ43, 44) 



(omms,^ S F - 7 4 5 


**<D*«*KOV*-Ctt. |B»««^a*#a»«l*(PCT/I SA/2 2 0) 


PCT/J P01/04617 


(H.J!.*) 31. 05. 01 


0 7. 0 6. 0 0 



1. ■»S*«^*«^ frfrMJ< , s ^ £OB B«ltt«***t*:t,OK»<J#BW««rffofc. 



4. sewo&ffcfi 



5. SStSJli 



(x) m«A* s amu^: i bro**Bi"5. 



S3 tiHRA* s ftfflLfc1> 

n *ni«I^Stt-C^5i9lC, ft*fr*UW*47* (PCT»R«J38.'2(b)) 



6 tfcU^SSfrSBII** 

* 1 Bfc-TS. B WIRA^bfci:^9-e*>5. 



SKPCT/ISA/2 10 ait-i^) ( 1 9 9 8¥7^) 



®&Mm&* PCT/JP01/04617 




a' «l©It5»»^« (BMMWf#« (IPC) ) 
Int.cfc04B3 5/5 8 1, H05K3/40 



B. a^^-ffofc^g 



Inter C04B 3 5/5 8 1-3 5/5 8 2, 3 5/6 4 
HO 5 K 3/4 0, 3/4 6 
HO 1 L 2 3/1 2 



S *H^W*«*r*4** 1 9 7 1 - 2 0 0 1 J 
B*H»*»B*r*4** 1 9 9 4-2 0 0 If 



6-2 0 0 l¥ 



Y 



JP 10-107437. A(]K-fe7a^tt) 24- 4^. 1998(24.04.98), 
»3fc3gl, 10019] (77^D^^) 

jp 8-88453. A(«3££tt*» 2. 4J3 . 1996 (02. 04. 96) . 
[0018] ~ [0026] 

JP, 11-31881. A(**£ttft*:*** 1 '* F n^/y ^)2.2^ .1999 
(02 02 99), [®3] , IBS 5] (77^-*^ 
JP 8-88451, A (ttWftS) 2- 4^ - 1996 (02. 04. 96) , 
[0004] (77 5 11-4^ 



1 - 8 

1-8 

1-8 
1-8 



rp BRffiiBBim-e, fi»ogftWP£«<paagfcfc*fl* r&J r °' 



18. 0 6. 0 1 



HJfcfflflMFF/T 8 ( I SA/J P) 
100-891 5 

mstw^fflEK^ra-TB 4*3-^- 



2 6.06.01 



4 T 



8 9 2 8 



03-3581-1 101 



3 4 16 



tlSPCT/ISA/2 10 (»2^) (1 9 9 8^7^) 



(l2)tti*1Sa£8llcS-3lNT4*M$;h.fcBI8aiS 



(19) t&*ttwm^««M 

(43) gIRSf&BRB 
2001 ^12 3 13 B (13.12.2001) 




PCT 



WO 01/94273 Al 



(51) 




C04B 35/581, H05K 3/40 


(21) 




PCT/JP01/04617 


(22) 


HBStrlMB: 


2001 ^5 £31 B (31.05.2001) 


(25) 




B*t§ 


(26) 




B*I§ 


(30) 


4#SI2000-1 70961 


2000 ^6 M 7 B (07.06.2000) JP 



(7i) asiHA^*H*l»<±T©»fiHf=-3^r;: 

h^7-V7 (T OKU YAM A CORPORATION) [JP/JP]; T 
745-0053 OJPlRffillJrliffilJg&nSl^ Yamaguchi (JP). 



(72) *9I*;«cfctf 

(75) r"*Hi=-3^r LU*^*S 

(YAMAMOTO, Reo) [JP/JP]. WOl (KA MTYA MA, 
Yoshihide) [JP/JP]; T 745-0053 OJ P SRffilLl rfr ^i£$T 3 
Sl-^t*3t£tt h ^7 -V^ft Yamaguchi (JP). 

(74) ftHA: HP(SUZUKI,Shunichiro): T 141-0031 

;U6fS ft*HK*#!t*?£Br Tokyo (JP). 

(81) i%mm (Wfo): CA, GB, JP, us. 



= (54) Title: METHOD FOR MANUFACTURING ALUMINUM NITRIDE SINTERED BODY IN WHICH VIA HOLE IS MADE 



(57) Abstract: An aluminum nitride sintered body free from crack, having a via hole and a 
good appearance, and prepared by sintering an aluminum nitride formed body having a through 
hole for making a via hole with high insolubility and sufficiently densifying the sintered body. 
One or more through holes for making dummy via holes not used for electrical connection are 
made around a through hole for making a via hole with high isolability. A conductive paste is 
placed also in the through holes for making dummy via holes. The aluminum nitride formed 
body is sintered. 

(57) mm: 



CO 



o 
O 



MiLttw^^t'T^— j]/ms&mnMfi<omm\z. n^ft&mzmmisfc^y 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/04617 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C04B35/581, H05K3/40 



According to International Patent Classification (IPC) or to both national cla ssification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C04B35/531-35/582, 35/64, H05K3/40, 3/46, H01L23/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP, 10-107437, A (Kyocera Corporation), 
24 April, 1998 (24.04.98), 

Claim 1; Par. No. [0019] (Family: none) 


1-8 


Y 


JP, 8-88453, A (Toshiba Corporation) , 
02 April, 1996 (02.04.96), 

Par. Ncs. [0018] to [0026] (Family: none) 


1-8 


A 


JP, 11-31881, A (Sumitomo Metal (SMI) Electronics Devices 
Inc . ) , 

02 February, 1999 (02.02.99), 
Figs. 3, 5 (Family: none) 


1-8 


A 


JP, 8-88451, A (Toshiba Corporation), 

02 April, 1996 (02,04.96), 

Par. No. [0004] (Family: none) 


1-8 



| I Further documents are listed in the continuation of Box C. 

* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"£" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"0" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



I 1 See patent family annex. 

~"T" laterdocument published after the international filing date or ~~ 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

'T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person sidlled in the art 
document member of the same patent family 



Date of the actual completion of the international search Date of mailing of the international search report 
18 June, 2001 (18.06.01) 26 June, 2001 (26.06.01) 

Name and mailing address of the ISA/ Authorized officer 
Japanese Patent Office 

Facsimile No. Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



(i2)i«iW3a*ftttic»^^T^iH**i*:aiBai« 



(19) ittjMflHffiJrtfttiH 

(43) BEg^BBB 
2001 ^12 13 B (13.12.2001) 




PCT 



(10) HRS^BHM 

WO 01/94273 Al 



(5i) BRmttaa 7 : 
(2D mistmmm^: 

(22) BIKtUHB: 

(25) mt&thmcDmm: 

(26) BBttM<D*B: 

(30) ffi£*tx-*: 
4$B 2000- 170961 



C04B 35/581, HOSK 3/40 



PCT/JPO 1/046 17 



2001 ^5^31 B (31.05.2001) 



B*B 



B*!§ 



(72) *B^#; 

(75) «Wt/UIXf#BllZO^Ta)^: LU*3$*& 
(YAMAMOTO, Reo) [JP/JP]. #Lll3l3£ (KAMI YAM A, 
Yoshihide) [JP/JP]: T 745-0053 Ol P ^ffiUJ rfi SPK»1 1 
Sl-^-»xe#tt F>7 V^ft Yamaguchi (JP). 

(74) ftmX: tft*&— fi|5(SUZUKl,Shunichiro): T 141-0031 
3K m ffl p d p J 1 1 B S £ J£ ffl -b T g 1 3 m 6 * £ BB ULl « fcf 
;U6Pg f&*H|Sg**lt¥3£fiFr Tokyo (JP). 

(81) }B£gl (Wlft): CA, GB, JP, US. 



2000 *£6 E7 B (07.06.2000) JP _ UBg|gS*S£-* 



(7i) fflBA^B*l*<*r(D«SBr3o^r;:«cSC*a 2X?3- K»t;«a)i8Bi=oL^rtt. 

h^7^7 (TOKUYAMA CORPORATION) [JP/JP]; T &PCT1H£v h<7>#HSf-»tt£*lT 1*4 r Zl — K £ MB 
745-0053 Ojni^ffiairfT$pjgBriSl^ Yamaguchi (JP). - h J £#B„ 



(54) Title: METHOD FOR MANUFACTURING ALUMINUM NITRIDE SINTERED BODY IN WHICH VIA HOLE IS MADE 
(54) ftWCD&ft: tfT*— iU3&<»***LfcBftTJUS--5A*IBfl:a)|ll3ft*a 

(57) Abstract: An aluminum nitride sintered body free from crack, having a via hole and a 
good appearance, and prepared by sintering an aluminum nitride formed body having a through 
hole for making a via hole with high insolubility and sufficiently density ing the sintered body. 
One or more through holes for making dummy via holes not used for electrical connection are 
made around a through hole for making a via hole with high isol ability. A conductive paste is 
placed also in the through holes for making dummy via holes. The aluminum nitride formed 
body is sintered. 




(57) ^fcj: 



ON 



WO 01/94273 



PCT/JPO 1/046 17 



1 

m m m 

mt7)v^-^M%mmt. m^mfcmm&mh. mmm&&&<* mm 
m&&&f&t2>is ] )3i> (si) tmmcm&mm&mtzmomnfr&w 

-)ittti&.fc7)vs=.vj*mmmz* »if7*-;p&*atbT¥##^«@ 
^t7;i^ ~v Am^mz, M7^~)v^^t^mW3^n to t b 



WO 01/94273 PCT/JP01/04617 

2 

fc£^y#j&*5B£LfcD* \i7-fc-)MDmmik^&. ^tttilzkOtHUvM 

mm \z d; 2>m<mti*. mm^m izmmmm-rz z\t\z£ % momm^m 
^t, m&itt&fimzzt. m¥7fr~)i<D$Lwnm<D&T%:m< z\ttf$> 
t^t. Mil^o)m^\it ft-jmj&mnmjL mt 7)v ^ - ^ a $ 

n,m^m\zmmvu^y^-(D}i7^-)im^mMmii^m^^^z\t\z^ 
^7^-)immmnmii^xn^^-\d7^-)immmwM^zmm^-x h 



WO 01/94273 PCT/JPO 1/046 17 

3 

mkrfr^-v&jmw-vmj&^m (xs, %) (xv-xs) 
i. o~9. 5%tt£&£Diz, mit7)i^^Ammm^ mtf7*-)um 

-So 

m¥T-fc-)im!&mnm.3L<D'j>tz< th-m-tiK t<Dm®izm<Dii7*-)iM 
site, ^wc&tf-s, mt7)v^^i^mm\znhx, t*7*-;wg 

1 ; gft7jl^-^A»#: 

3 ; ?^~\i7&-)VBl8.m-mmfL 

4 ; mm® 



WO 01/94273 



PCT/JP01/04617 



4 



v, %) mtTfr^—o&mmoimf&wmm (xs, %) cxv 

-Xs) 35*— 1 . 0-9. 5%, £P£L<fcil. 0-5. 5%, ££>£$f?£L 
<ttl. 7~4. 5 5 ^r;V5-^A^^^> t:73fc-;l/ 



WO 01/94273 PCT/JP0 1/046 17 

5 

xs txvw&r is z>&mtt£<. ^nm<Dmmn\z.x^ny 
y^mnx^ni^ mm^\ v&v* zomMmmom cxv-xs) 

m»««^«UfeV^S-H7*--;^fij6ffiR®?L*SWT, (Xv) <h (X 
s) ^jgJ[fCpSbTV^„ 

7^*5^*^-7; h*aife©tr7*-;^ri6fflita?L©fflij5KiRii*(xv,%) 

Xv (%) = (1-Ra/Rb) X100 

Rati mtr)v^^Amm^mmtiaj:vrc.^<DmMvtz\i7^-)i(D 

H^tt&d, RbH HT^-;y^fflM?L^m-r^©^MLfc#M© 

*&Sft7;i/5-^Aj^^#:©»l3GiR** (Xs, %) te, TfEiUcJ;D£ 
Xs (%) = (1-La/Lb) X100 

Lali &j$JDttg$ (Xv) Sr^^>H7^-;V^fflma?Lfc**bT7# 

^$nfcb*7^-;i/©^H> int., ^-r^^^^H7^-;^^*M?L© 

5. 0jm&fa<D&ft\Z?ffr1r2>* ^ — t: 7*— ;i/^fl&(Dt:7* 



WO 01/94273 PCT/JP01/04617 

6 

tt d > & 3 wa^s - if 7 3j>-;^fi&© if 7 e»a»ins 

^m©2^fe**, (Xv) £:£#3h*7*-;i'£^T#frLfc:&MM^{;:& 
*>©©*&£> (Xv) ^5{ca6^b:7*-;P©^^<h^^Mfi^±©, fufBtf 

7 * - ;p © j§ m (Dft-Mttm izmtzz&mz. m^z^-ft-jv^ % m 

fctt, \d7ft-)iMj&mnm?L<Dffif&mffim (xv) £Sfc7;i^-^A;» 
#©'M^r,is^ (xs) t&mM-tztctbiz, muiL'Bom^y^-^m 
mnmiKDmmiz. ?^-\£7*-)imj&mnmji&-m£i±mj$ l ~tz> l , 
zzx\ iiTft-jmf&mnmiKDmmtte, mtyju^-^A^mmz^ 

v^xfe, tf75J^--;^^fflmM?L©^^4^c«^5^:^^^#t7&:^ 0 
wmizft&Lfz^ytM, mt>, H7*-;i^/&j3mm©M3^©^^ii 

t\t, ±IBMii?L©^H^#aT^ft!l©H7^-;i/«ffiK®?L©m^ 
£CFT&3^m£^-5 0 M5£'l4©^Vilf7^-;i,^M^iiE^ ^-© 

mm\z, m<DU7*-)ij&fomnmw±<'&&i'T^fc<TTb&^ 0 
tz.&. ±t^mm(Dm^±\zm-Dx^ir^m(D\i7^-)m^mnmfUz 



WO 01/94273 PCT/JPOl/04617 

7 

^mmiz^x, mt7)v^-^Amm\zm^^^\i7^-)vm 
j&mnmiKD^ xn. mzmfe-ztifcWK ng^o. 03-0. 

5mm, ftmizl*. 0. 05-0. 4mmT^5©«JLU D Rii?L 

o \z?^ - ¥7*-)i]&f&mnw.?L&ftmz j &z> z.tiz£.t), 
(Dm^m^$>-o^ii7^-jmmmmmiin. tommiz, ^-ht^- 
^^mmmjitmcD^^-ji^mMmiit^m^zw^vrchoizt^. 
^©^m, z.nz><Dnwjuzmm^-x v^%m^x^mhtzLmt7)v^-^> 
Affiumz, ¥7*~)i(Dm&fc^&&±^zdkmtsti. mtmm^&omm 

z\z.x\ M&&<DW,w7*~)mf&mmmLommizwf&-?z>?^~-\i7 

6%. Mtdtel. 2~4%©|gfflT^^(D^0*LUo 



WO 01/94273 PCT/JPOI/04617 

8 

-V7ft—)i/j&j&mnm3L&j&ifc?zzt\z&r)* mz, \i7-^-)V(Dmmt 
h \z\x, mt&fcoK v ^mmz&mzMM-rz z. £&x%z> 0 

Mmmzm^n^^m^M^mmmmizmm^^mizmm^nnu 

ff^bi^ ¥7ft-)vmi&mnmn<Dmm&wftmirz&¥u±\z\$'j> 
tt< ^^-\i7^~)immmmii-Rzsm(D\i7^~)vm^mmmii(D 

(s^/m^) it, mm¥7*-)m&mmmii<D^ntmM(Dmmfrt>m$i 

^m\zx ^m^n^mt7)vs. -v&ffimmz. zn^--mm^m.mm 

&-mMx$>z> a t<Dm^. mt7)v^~vM%&fc(Dftu j rmm-rz>'h?-v 
z?r&<D&mm^ mw\ixEomwMi:\z^mm^n^ 0 ^x, *mwiz& 
^x. ±$zy=L-¥7ft~)iitmmwmmz, mmu±^(D-M^ii7^-)im 
^mnmii(Dmm\Hiz^Lm-r^mi\:7)v^^OAm^(D±mmmmzm^ 

xsm k> ttiir^y y a (Dm.mmt vx o . 3-2 mm(D^xmm^n^(D^~m. 
mxhz>o 

^<DXo\zhxmt7 Kmm\z^^-\i7^-)vw^mnmii^ 



WO 01/94273 PCT/JPO 1/046 17 

9 

vtmz^-tmi iz&vmfcmzmwtZo m2\z^x, m\:7)i^-o&f& 

^Z£5lz£&(Djjmft(Drb^y7i!)mK>mZn%^<DT*&%o ZWmtJ 7 )V 

^-^i^mmi \z^x, &'i^yy°<D&mft\z^ ^\z, mwrnmrn 
zmmmzmm-tztcwzmm £n§ ^TX-jutmrnnmii 2 tm^nx 
fit, #^cDHT*-;^^mii?L2«, mnmn(D*&frZ¥& 

wMm<Dmm\Hxhfr-&fchx&t>'f, ^n^tmiLmm^(Dx$>^ 0 z\ 
z\n\zMhx, mkT)v^-v&mmi\zi£^m<D?5mz'&.-Dxy^--\i 

?L 2 (Dm m iZ fct, HW^i icf ijffl £ ti& V - H 7 ^-^tM Ji? MM ?L 3 

43tt^M^4 f:afc^M(:w$tiTV^. -5 \z?=i-\i7-fc-)i 

^mM\z^xmit7)v^-OA^m^m^'t^mt7)v^~ry^^i l t 
mzmm^nr. 'jkmcDho^mmx^Zo mz, ^mmxwi^Lt^^^ 



WO 01/94273 PCT/JP01/04617 

10 

0. 2 ura^D 1^1. 5 urn 
D2/D1^2. 60 

mz, mm^mm^o. 4~i. oii%®iiTSD, ftxi 

e, Ca, S i3&^C©^th^*^0. 1 7li%^TT^I,^7J^- 



WO 01/94273 PCT/JP01/04617 

11 

mizmmtsnzo torn, mm. #nm. *swmm* fo<Df&fth&m<Dh<Dtf 

oommmz^Lxmmmmo. 0 i~i om«^> ^m^mo. 1-3 0 
&rc. z\n^^^z^om^n^mt7)i^-^A^i$.^mr^ 

y-hitT«^. £cD^U->v-Mi, SMHnfJBlrVCfe&l^U ^ 



WO 01/94273 PCT/JP01/04617 

12 

T$>mm\zmm?3L<®zm2n% 0 M&mziz, ^y^fx^y. ^j^>m 
(D^mtmrn izmm £ n& 0 \zn m izm v> e. n-§> "^i6 * ^ ji« tbm 

Hie. i$mm*ftmmtim-mt£tiz>z\ii&&z. wuyy- 

^(D^D-x^Jig, ^'Jh*z;^?7-;K ^Utfx;i,y;io-;k tfij 

tezhvijtfflmteK&mznz. mz, y^jm-y-n-y^-jv, y^v 



WO 01/94273 PCT/JPO 1/046 17 

13 

ns©j&«»3iT**. ^h7;v5-^Ai5)*«, jftia^«©fii*sttS:iRi±s 
mm^m^<fs.r>r^, mnmmmzmtrfr^-v&izxz^mmzLL 



WO 01/94273 PCT/JPOl/04617 

14 

/5 r pmT, 10 0-3 0 0 OO^X(po i s e ) T&£(D^£L^ 0 

ii?L©fis tm&<D& mz/mm #2. 5^v±^^m^t. jea&^w 
jjmmizmmts:<mmx"zz 0 mmx im^miz^mimthrim^ 

$at* ±m(D$&mumiz. m&mnznztmigs o o~i 2 o or, 
mz, mzmj£t£nz>h<DT:mw % -&mzi o < c/^t^w*lv> 0 

80 0~3000p pmCirti^^HFiem^V^ ^5HHH 

m,mummiz£io£'j>m?3:z>tcit>, -miz^t^^tu-v^^K -mz 
1-60 o^comm^m^n^. 



WO 01/94273 PCT/JP01/0461 7 

15 

^S-^AW^OM^Il 7 0 0 p pra£JlTT*S036S— 

5 RI»fe#flf©^ft:T;i/5-^A*SllS#*^SB©j6^tt, 8 0 0-3 0 

OOppm, £?£L<«, 1 2 0 0-2 5 0 0 p pm<Z)$6K£fc5cfc:5 fC&JIg 

IPS, ^§W8 0 0 p pml:ifc&t^> £tf;7;V5:^A«S&# 

So 

7W£b^„ %mMM$km*.. ^zM^tlfS-^ifi. 1400-2000 
MfB, S^7^^^ T >A^#4 , ©^M»^8 00~3000ppm© 

«HrtK:jBuigsnfcafls7;v5n^Ai«»# (ut. mmm t^o) fl> 

^#^^-r^^b7;l/^-r>A^M^^#SBKl^b, 1200-170 
Or, $?£L<Eu 1 5 0 0-1 6 5 O'CCDi&grTf&JEfcU #^T1 8 0 0- 



WO 01/94273 PCT/JP01/04617 

16 

1 9 5 01:, ffSKH 1 8 2 0-1 9 0 0t:©2&gTj&»r-g>©#M£L 

±12 © cfc -5 & 2 StUfSfc ^ff O Z. tT> C © i 5 & ^Jg ^flHST £ 3 . 

7;V^-^A^#:©^^S:^{^<T^&<^^ 0 -SB©& 
jfciBgaU 7 .0 Ot:£jlS;tfc«^ 3£g^&C<£5gfcy;^-tfA + ©&Si 
©M7ni^*R^+^mffT^M^M^7;V5-^A©M^«ffbTL*V^ 

-&g©$Ej£fig?;&U 5 0 0-165 Or©^. ^^©Mtc^S 

1&B&3 0#~1 0^ B l 2&gtel#~2 0P#G3©$&fflfc:^£ 
lEOttfifcTfToTfc&^U l^@t2^g©f B lT«L, 2tH©Ms£^# 



WO 01/94273 PCT/JP01/04617 

17 

2-9S«^£>&3«tJ£MU ^jb7;V^n^A«^^ S4b7;i/ 
^-^Afig^^^^^^S 0 0-3 0 0 0 ppm©lllI&^)J;5l: 
raitm 1200-170 Oro^ST'Mj&U 8 0 0-1 9 5 

1 7 OW/m - KgSSW-rsS-fcT^^-f A#lfe#SIRb^#&nTV^ 
frofcOfcMbT, 1 9 OW/m • KRh©iftV>&£W£WT5tt*g#S« 

&mB-?2>z}iimmTfoz>mm2 000-29074 8^)„b^L^^e>, 

;i^JB^Jtfi?L&i8!ttT43< I6T^M$^IL&^^ t£7 



WO 01/94273 PCT/JP01/04617 

18 

<«M$^\ Ral. 0 jxmSTF, M£F£L<«, RaO. 1 nmtXTlZ 
U 3 i; -5 \ZMM Zft^^tfim^LUo 

r, Pd, Pt, Au, Cu, N if2i£mmm<D-&mi3:mfc&m. T a N& 
££>jg£i^ £tc^ Pb-Sru Au-Sn, A u - G e ft £(D#ffl, 

<Dmm$ui:mi)mt>nz>. -ecus, ^$-if7*-;^^^«{c^$nT 

&±0m,w£vmm?snz>£-o\z, *mmiz£n& ®mffij&mz£ d if 7 
^-j^m^nrcmityji^-^Mm^mm't^mz^T, if 7* 



WO 01/94273 PCT/JP01/04617 

19 

#^m^^M^M*^^g (em i a - 1 1 o, m wsmimm) 

2) MT;P5-^A»*©¥^t3^l 

D 1 (Mm) = 6/ (SX 3. 2 6) 
[S : A 1 N^itmSW. (m2/g)) 

S1CAPA5 0 0 OTSJ^bfc. 

3) r(Xv) - (Xs)j 

3-D \d7*-)imi&mnmji<D}mi&mm (xv, %) 

Xv (%) = (l-Ra/Rb) X100 



WO 01/94273 PCT/JPO 1/046 17 

20 

3-2) mfc7)v$-v&j£j&fc<Dffii&w.mm (x s , %) 
mk7)v^-^i±mm<D±M (xv) ©s>j^i;:s^Lfe5o©H7*--;i/ 

Xs (%) = (1-La/Lb) X100 

^7;U^-^7A^#:^^@iPX^|gbfc^ £JS^« (X4 0 0) \Z 
£VM^V, ;S$#U 2. 5 jum U±V^%lfim±VT^Z>}i7-fc~)l<D$t$: 

5) ^m\zBf&htcikmBm(DMm& 

mt7)V^-0MmmzMmuX$:MVfc&, 1 0- 3 To r r©iM£>f 
\ZX, MiDX®±{C, T i 0. 0 6 //rru P t 0. 2 //m> AuO. 6 p.m(D 

m\zx^y?*ft ^mmm^mmL, x^t\ 4 5 o<cx s^m&e 



WO 01/94273 PCT/JPO 1/046 17 

21 

±fcTMfc:¥H6H*Lfc. h°>&, SfcSgjWBT, b°>@(f)0. 9 5mm. 
5&lRlfc3lo5iofclgCDtfE«3lffi*a3£Lfc. §lo5SD^Stt, 10mm/^ 

mm** $mmm (x40), (x4oo> ^aoc^-r^n 

77" => <i if- £ <fc D «£TT -5 C <h tdcfc D p^feo 

7) if7*-;Ko*0;gtt 

fc:&#fe*£#£/Jv3^ y^tJLfcm, If 7*-JW©«§LfiStlt&«l£bfc. 

8) ^b7^$-^A^^0SD 

^i^g^ 1 . 5 0MmT> Jt^®fl^2. 5 OmVg (it 
ili^bltB^tlfcfW^O. 7 4/im) T\ § 1 {C^f IR^ 



WO 01/94273 



PCT/JPO 1/046 17 





22 


HI 




a i N»*#*Ne 




A 1 N£*» 


9 7.8% 






C a 


10 5 p pm 


S i 


6 3 p p m 


F e 


12 p pm 


T i 


16 p pm 


V 


0.8 p pm 


O 


0.8 0 % 


C 


0.0 3 % 



&JKiS&«fcj&>W\ ¥£^£2 0 0 0 0 c p s tLm H^^-^U- 
-hl2^bT;i/$-'j7A^U->v-h^6 5X 6 5mmt«J»f bfc.^T, 



WO 01/94273 PCT/JP01/04617 

23 

^©llji^U — >v— h 6 5 X 6 5mm£s £0. 2 8mm©A°>^ 
>^ffl^MiCT, X^[p](C10. 0mmh°y^T5iEk Yy5ftK:2. 5mmh° 

££>i:r. ^n?,t:T*";i/^ffl«3l?L(7)J:ieSHir. (/>0. 3 6mm©^ 
^l/^fflmffiJLl^^abfco ^«IE^«, 8 Ops U 3 1 



WO 01/94273 PCT/JPO 1/046 17 

24 

^crai^^fct^?., i 8 5 oppmt^fc. ram, mmmrn 
fo&mkT)v^-vkmv>mmiz\n, mmmm%*i 5 8 owemmuam 

^MM2-5, itjgMl~3 

nznrc&mkyjvEi-vMmfevm&zmAizTKLfr, 

MMM 6 — 8 

nznfr&mk7fr^-VMmfc(D&Mtizm4\z7Khfr a 
mmm 9-11 



WO 01/94273 PCT/JP01/04617 

25 

mmm 1 2 

&3 9 0 or, 2mmMmw,m*ft'Dfz 0 mmm\z2. 

mmm 1 3 

mmM^m^tz.hZ\^, 1 3 0 0ppmTJoL 

8 0*CT6^p B Un^b (l^Bj&J&K 8 7 OtTl O^JJD^L (2 

HI 4 



1 Tf£M b fc^ffcX^c- Kj»S*^fX $30 L/^dSE 

g^^SfS^fctCl^ 2 2 1 0 ppmT&ofco tuf2M§#:$S 



WO 01/94273 PCT/JP01/04617 

26 

&mm). 8 7 OtTl O^liBML (2f£@j«), 

15 



8 OrT60#Pe1ML (1^@M), 1 8 7 OtTl OB^Mf&L (2 

16-18 

mmm 19—21 

mmmnz^xm4iz^~t2mummum^^hrzum^ mmmi 



WO 01/94273 



PCT/JP01/04617 



27 

2 









A 1 N 




(p pm) 


CC) 
f e»- pi 

1 &. H 


CC) 




0. 4 


2. 7 


5. 0 


7. 0 


18 5 0 


i c o r> 

15 8 0 


1 O *7 r\ 

18 7 0 




0. 4 


0. 4 


5. 0 


7. 0 


1130 


158 0 


18 7 0 


£SfeB*f2 


0. 4 


1. 2 


5. 0 


7- 0 


1320 


1580 


18 70 




0. 4 


5. 9 


5. 0 


7. 0 


2800 


1 580 


1870 


33^14 


0. 2 


3. 4 


5. 0 


7. 0 


2210 


1580 


1870 


tttWf2 


0. 2 


0. 2 


5. 0 


7. 0 


105 0 


1580 


18 7 0 




0. 8 


4. 0 


5. 0 


7. 0 


2760 


1580 


1870 


it$fc#l3 


0. 8 


0. 8 


5. 0 


7. 0 


1250 


1580 


1870 




0. 4 


2. 7 


2. 5 


7. 0 


1900 


1580 


1870 




0. 4 


2. 7 


6. 5 


7. 0 


1800 


1580 


18 70 




0. 4 


2. 7 


8. 5 


7. 0 


1700 


1580 


1870 




0. 4 


2. 7 


5. 0 


2. 5 


1780 


1580 


1870 




0. 4 


2. 7 


5. 0 


4. 5 


1800 


1580 


1870 



WO 01/94273 



PCT/JP01/04617 



28 

3 









A I N ! 

mum 


cms® 


(ppm) 


i mm 


eta 




0. 4 


2. 7 


5. 0 


8. 0 


1950 


1580 


1870 


mmi2 


0. 4 


2, 7 


5. 0 


7. 0 


810 


1580 


1870 


WJ13 


0. 4 


2. 7 


5. 0 


7. 0 


1300 


1580 


1870 


mmi4 


0* 4 


2. 7 


5- 0 


7. 0 


2210 


1580 


1870 




0. 4 


2. 7 


5. 0 


7. 0 


2 760 


1580 


1870 




0. 4 


2. 7 


5. 0 


7. 0 


1850 


1250 


1870 




0. 4 


2. 7 


5. 0 


7, 0 


18 5 0 


1500 


18 7 0 




u. ^* 






7 ft 


1 o u u 


16 5 0 


18 7 0 




0. 4 


2. 7 


5. 0 


7. 0 


1850 


1580 


1820 


^Bfe£<j2 0 


0. 4 


2. 7 


5. 0 


7. 0 


1850 


1580 


1900 




0. 4 


2. 7 


5. 0 


7. 0 


1850 


1580 


1930 



l 



WO 01/94273 



PCT/JP01/04617 



29 

4 





»«* 

(/xm) 


ttttft® 
(W/mK) 




\ so / 


ft s 
(%) 




If Hi 


ImQ) 






49 


215 


1 8. 0 


2 1-0 


0 


1 2. 6 




1. 0 


O 




10 


205 


1 8. 0 


11.2 


100 


1. 2 




0. 5 


X 




20 


208 


1 7. 9 


21. 7 


0 


12. 5 




0. 5 


O 




6 5 


2 16 


1 8. 1 


20. 0 


0 


11-4 




1. 9 


O 




43 


215 


17, 9 


2 0. 6 


0 


11.6 




1. 3 


O 




8 


201 


1 8. 1 


9. 5 


100 


1. 0 




0. 4 


X 




61 


215 


1 8. 1 


2 0. 2 


0 


1 2. 4 




1. 8 


O 


JHftWS 


13 


203 


1 8. 0 


11. 5 


100 


2. 4 




0. 6 


X 




48 


215 


I 7. 8 


2 0. 9 


0 


9. 4 




1- 1 


O 




46 


212 


17. 9 


21. 0 


0 


12. 7 




1- 6 


o 




40 


209 


1 8. 0 


2 0. 9 


0 


1 3. 0 




2. 2 


o 




42 


210 


1 8. 0 


21. 3 


0 


12. 1 • 




2. 3 


o 




! 44 


2 13 


17. 8 


21. 2 


0 


12.5 




2. 3 


o 



WO 01/94273 



PCT/JP01/04617 



30 

5 





(/xm) 


(W/mK) 


Wo) 


t* n-mm 


m S 

(%) 


ucg/iDin ; 




(raQ) 




Will 


45 


214 


1 7. 9 


2 0. 9 


0 


12. 5 




2. 5 


O 




1 9 


198 


1 8. 2 


2 2. 5 


0 


12. 5 




0. 4 


o 




26 


205 


1 7. 9 


2 2. 1 


0 


13. 7 




0. 5 


o 


^605814 


38 


207 


1 8. 0 


20. 5 


0 


12. 4 




1. 3 


o 


Hfi©£ll 5 


72 


2 15 


1 7. 9 


2 0. 3 


0 


1 2. 7 




1. 9 


o 


13381 6 


40 


212 


1 8. 1 


21. 0 


0 


11. 5 




2. 8 


o 


StfeWl 7 


39 


2 13 


1 8. 1 


21. 1 


0 


1 1. 4 




1. 2 


o 


^^18 


42 


2 10 


18. 4 


21. 2 


0 


1 2. 1 




1. 0 


o 




45 


2 12 


18. 1 


21. 5 


0 


12. 0 




0. 8 


o 


^6^32 0 


4 1 


2 12 


1 7. 8 


21. 1 


0 


12. 5 




1. 2 


o 


®^J2 1 


46 


2 14 


17.9 


2 1. 1 


0 


1 1. 7 




0. 9 


o 


£Q£H2 2 


52 


2 15 


1 8. 0 


21. 4 


0 


1 1. 8 




0. 8 


o 



WO 01/94273 



PCT/JP01/04617 



31 

¥7&-)Vtimj&t<nrzmk7fr$-v&)mfczmm?ttmT~&'DT. 
h%m&<D)£7ft-)w&mnM&(oi&j&w.mm (x v, %) 

Sib7;i/$ — ^A^#:©^iR*l^ (Xs, %) <h©H (Xv-Xs) 

1. o~9. 5%tt£z>£o\z. mc7 kmmmz.. m^x-jim 

2 . ¥7*-)vwj&mnmit.m%®mm\z.mm v^^s.—}i7^~)im 

•fc-jimf&mnmikDmmiz. y$-¥7&—)VMf&mnmft&--®&jij&f$. 



WO 01/94273 PCT/JP01/04617 

32 

mft<D±mniz.ttLT, o. 9%&T(Dh<D^fo&m$im2mm<D}d7ft~)i 

7. it^-XhtLT, 0 01i^> ilt7J^">)A|&* 

v^m\,fz.mk7)v^-v^&wfo^ mmk7)i^-v&j8,}%fa*<D 



WO 01/94273 PCT/JP01/04617 

33 

m^mmWS 0 0-3 0 0 0 p pm©ttBfcfr*«fc'5£]&lBLfcaL 12 0 
0-17 0 OtO^TML, ^^T-l 8 0 0-1 9 5 0t©^MMt 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/04617 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C04B35/581, H05K3/40 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C04B35/581-35/582, 35/64, H05K3/40, 3/46, H01L23/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 10-107437, A (Kyocera Corporation) , 

24 April, 1998 (24.04.98), 

Claim 1; Par. No. [0019] (Family: none) 

JP, 8-88453, A (Toshiba Corporation), 
02 April, 1996 (02.04.96), 

Par. Nos. [0018] to [0026] (Family: none) 

JP, 11-31881, A (Sumitomo Metal (SMI ) Electronics Devices 
Inc . ) , 

02 February, 1999 (02.02.99), 
Figs. 3, 5 (Family: none) 

JP, 8-88451, A (Toshiba Corporation) , 

02 April, 1996 (02.04.96), 

Par. No. [0004] (Family: none) 



1-8 



1-8 



1-8 



1-8 



[""1 Further documents are listed in the continuation of Box C. Q See patent family annex. 



"AT 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

W P" document published prior to the international filing date but later 

than the priority date claimed 



"X" 



tt-yM 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
18 June, 2001 (18.06.01) 



Date of mailing of the international search report 
26 June, 2001 (26.06.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mmm^ PCT/JP0 1/04 61 7 



a. &m<?>m-rzftm<?>ftM mmftrntm. (ipo ) 

Int.Cl 7 C04B3 5/5 8 1, H05K3/40 



PS5rttofc«/hPl^ mWffiVHM (IPC) ) 
Int.Cl 7 C04B3 5/5 8 1~3 5/58 2, 3 5/6 4 
H05K3/40, 3/46 
H01L23/12 



B*H*fflSS*^« 1 9 2 6-1 99 6¥ 
0 *H2;§l*;8£r3g<£3ft 1 9 7 1-2 00 1f 
B*HS«*flI»rlg4i« 1 9 9 4-2 00 1? 



B *B*ffl£r^l£$iW*$ft 1 9 9 6-2 00 1? 



A 
A 



JP, 10-107437, A CSC-fe 7tt^l±) 24. 4 . 1998 (24. 04. 98) , 
ffMfcSl, [0019] 5 

JP, 8-88453, A (t^^ttJftS) 2. 4£ . 1996 (02. 04. 96) , 
[0018] ~ [0026] (77?y-^L) 

JP, 1 1-31881, A m&&ft&fc&m^ Yxi *f*4 *)2.2M. 1999 
(02.02.99), [@3], [B 5] (77^^il) 
JP, 8-88451, A (t*^%h*^) 2. 4 J! . 1996 (02. 04. 96) , 
[0004] (77 5 5-41) 



1-8 

1-8 

1-8 
1-8 



b© 



tyj WR:Rl*©*5S:iR-e*>oT, att3titttte<oi W 

±oxit^tt* s ^v^t%^^^^>bo 
r&j m— /-frv h7 7 ? y — xat. 



18. 0 6. 0 1 



2 6.06.01 



B#S#rFfr ( I SA/J P) 
S'BS^ 100-8915 



03-3581-1 101 



4 T 8 9 2 8 



3 4 16 



iSPCT/ I SA/2 1 0 (?B2-<-v>) (1 9 9 8¥7fl) 



